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(57) Abstract 

An antisense oligonucleotide having a specific sequence which is characterized by being hybridizable with chromosomal DNA and/or 
mRNA encoding IL-10 protein and thus inhibiting the expression of the IL-10 protein; and remedies for atopic dermatitis, allergic dermatitis, 
SLE, EB viral infection or lymphoma which contain as the active ingredient the above-mentioned antisense oligonucleotide. 
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1 

m im m 

^^mmUs iL-io (t h^^/^j^— n-r=3r^- 1 0) 

|^DNA*3J:t>V^/c«mRNAi#M6^(^^>'l':/y ^VXbT. I L-l 0® 

10 

mBX-h^o ^(Dm^^i-^. ^AP(^3~l 0%^t^^?)S^%X.btl.TV^S (_L 

: ^mnMooKT h\i°—^^mi^. ^mmif&s 12-18. 1935)0 
20 CD I gE^ig^^L. {k:^^^s^^®■^1^^ h^^:y^mm^^. skwmm^(D%m 

^LI^^JM^Ibft LTV^-S (Cooper, K. D. , J . I n v e s t . D e r m a 
tol., 102, 128, 1994)0 
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2 

mm\z.i-^i:^^m\^^^i^mm(Dmm^m<m^tix\^^^o 

h;^;'!' i/TfcS^^/iS' — n^^i/- 1 0 (IL-10) ®e>5Sii|^m3^LT:i3 

t)? I L - 1 0 s (ommm^^nM-r^ :n ^ ^^x*^ tuitr h \^°—\^^mi^(Di^m 

15 ^^BTtg-efcSr ^^#^LTVn5 ( J. D. Ohme n, e t al.,J.Immu 
nol., 154, 1956, 199 5) o 

I L - 1 0®&{i, 1 9 8 9^(c:F iorentino^(c:J;«9.Th 2^11^ 

tLtz.-^4 ViO^ l^X^ "0 (FiorentinoD., et al., J.Exp. 
20 Med., 170, 2081, 1989), ^(D^, -^"O^Xn-Th. iWl^. CD 
s^ttBM. -^^nyr—^y. ^"y^J^^ flEfiJ^saj; t h 

-CfiTh O^llS, Th 2«. ?gtt{bT«. -v'^n:7T-v^. ?St4fbB 

t9M^$n^r ( I s h i d a H. , 

Jpn. J. Clin. Pathol., 42, 843, 1994)o 
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3 

I L-1 omi^(Dmm^mm\^xmik<D^m^ni^^ t'r:^t(D-vh^ .mx.it. 

L-l 0SS4^?P^^^5:-e(Df^^O^trt;^5^^$tl.TV^S (I s h i d a H. , 
et al, J. E X p.Me d., 1 7 9, 3 0 5, 1 9 9 4)o 

5 *;^c. WO 9 7/3 1 5 3 2iC«, A I D S MiiBlffllS U V^Nll^lf t4 y 
\^^5km(Dl^m^^&^t\^t^l L-1 or>^±i^:^mm^m7r^^tiX\f^^7!)K 
t b(D I L- 1 0 m&<DmRN A^m(DiH. 3 1 5-3 4 2 (^^tt-fST^/^ir 

10 LT«^<|3^$tl.TV>/^V\ 

15 L/c:;55oT. ;$:^P^c^g6^«. I L - 1 0 IL-10® 
h-^ h— 7=';=^ (SLE) , mr/^iLiJ'-Y (EB) 4 A'^^miVk^. ^ 

20 ^^(Cfo^o 

^mm^hi-X. ^^^tL\±'^^nyr—i^i)^hm.^^f\^^ I L-l ose^^l^. 
25 :7t— j;^y?»^ib(D I L - 1 ose<??Mffe^5^< Wi^Ji-5T>'^-fe>'X;a-y =f^^i57 1/ 
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3 2},zm^^t\^Xl^^mRNAm^il(D3 1 5-3 4 2 i:iM-f' :y^± > ]) 

•1rfj:t>-ib. ^m^Mn. t i^^J^— n^df-:/- 1 0 ( i L- i o) SS^^^ — 

(A) gS^iJS-^ 1 {CfSmt^gfi^J 

(B) ia^ij#-^ 2 {c:|2gc(Z)gB^iJ 

10 (c) mm^3i^f&m(onm 

(D) ga?ij#-^4{c:is«j(7)ga^ij 

(E) mnm^ 5 i^mmmmi 

(F) ga^J#:-^6{i|E«(Dga^lJ 

(G) mmm^7iz.mm(Dmm 

Sir. :2|s:^W{-ov^-CI¥L<ra-rSo 

^mM(DT 1^:^:^])=^^^ ^■^'^ Mi. ia?iJ«{-^-rga^iJ#-^ 1 ~ 7 (7? 
20 Um(D 0 1 •^fc\-t2^AlO:>^m^^t^i:>(DX-h^o 

ga^lJH-^ 1 (^ISmc^T y =f ^ Kfi. thIL-lOmR 

NA<7)176~193 (^:^SgB?lJ{::M LT+aM^/.eit»gB^ljTfe <9 . 

Em^^2\^mm(Dr>^±lyP^:tV =f^^Uyt^ Hli. t h I L - 1 OmR 
N AO 18 1-19 8 c7)j^Sga^lJ(z:^ LTtaM^^^c^i^Sgfi^'JTfe <9 . 
25 ga^J#:-^3 {C|E^<^T>'^ir:/;=^:^y =f^^ U-::^-^ Mis tflL-lOmR 
N AO 367 — 384 LTtBMS^j/^itSgE^lJ-efe «9 . 
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5 

NA(D637~654 (Dm.mmm^n i.x^m&^t^^mmx-^ . 

NA(D9 1 5~9 3 2 <^:i[Sga^J(J-^ LT+S^6<37feit£ia^J^fc <9 . 
5 Sa^lJIi^ 6 (::f2^(DT ^-^-fe i/;^:^ y rf^ ^ U:?^^ K(i. thIL-lOmR 
NA<^)1246~1 263 (Dm.mmm^n bT+BM6^/^i&SiBa?lJTfo 19 . 

NACT) 1249~1266 (Z)igSSfia?lJ(Cx^ LT+gffi6^/^±tSga^lJ-TrfeSo 
^^?^<^T i/^ir y l^:^^ Kfi^ gd^iJH-^ 1 ~ 7 (Dm.&^m(D 1 

10 (^)^%^tf^)<Z)-efeoT^^ 2i^j^±^j^fi^-g't>^i:T-a-tf^)<Z)-efcoT^> J;v\ 

;t.S:ii;6S/^< . -^^ n :7T-v^^^^0^^-rs i L - i o (7)^^^^^^^3:^^^]3jlJ-r 
4. 5RXJ^6 7!)^mfhXilfSV), Sa^lm■^3^t)«4^Sij${^:-g^^TV^5„ 
15 Sa^iJH-^ 1 ~ 7 (CHE^c^T ^^ir V^;^ y =fp? 5 ' #J:Jo 

J;t>V*fcf*3' {RiJ(7):^£^ lig|*;rc«2{ili^;_h^< LfcT^^-fe>-;^:^y 

t: h I L-1 OmRNACl^^-rSJltMli^lii^L. ^^!l<7)ii^^^{;l^^^#x.?'^V^ 

20 ^ft/h^iiL^ Lxmm'rh:Ltmj-^L\^\ 

uy-^fcns' m(Dm.&^ 1 mitten 2 m&.±^ < vfcriy=^±i^p^:^ V :=^^^ 
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6 

y ^'^m;;?. 7-/1^2^^:^ y ^'^ai;:^ 7- /^S(c:gJ^Lfctj(^);OU L-1 0^6 
-ftu-CfeoT^> I L-1 0®fiS^»J^m/55^#-Ct5^^ ife#:{c:S-^Lfc^ 
5 m R N A{C^^r LT+@li6^1.o4#M6^?'cCBB^'J<lrW mRN Ai^fMDN A(Dm 

L - 1 0(7)^ia^^q]^Ji-S'^(Z)-efc§fcifc. ^j^^-^^^ n :7t— >^(7) i l - i o 

25 T WUd{J_-t4^;§^Sx SLE. E B •^7^ /Wy^^^Jg, y ^-^N-ffi^SrW'JIjt^f^)^ 
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7 

?ub^ij. #®s^t4ifij. ^mifijx mp^j. ^^m. mmm. mm^fMm.uiS:m 

25 ^h(oxh^xh^^^o 
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8 

10 -e$)So 

^Ktmf^t<7)?ifpi^tt. sp^^. mm^^. mm 

L<{i5mg/kg^^e>5 0 0mg/kg, J:«9$f*L<}il Omgykgi^&^f^ 
20 3 0 Omg/k g-Cfc-So 
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9 

^mM^mmmi^x^ ^hi^m\.<m.m'r^7!)K ::Ltih<DmmM\-i^m 
^W(i{^*3v>-c. m^m^9n, t h i l-i om&(ocr>NAm.mmm (d 

5 NADataBankof Japan:DDBJ,AccessionNo. 
M5 7 6 2 7) ^Tjkir^ 

t-tis gd?iJ#-^l ~7(*t h I L- 1 om^^(DT:^'^-t>:^:^V ^y^^ 
^ K^Tfc «9 . lE^JS-^ 1 f«^IJ#-^ 9(Z>+1 76~+l 93 SB^lJS-i- 2 
gd?lJ#^ 9 (D+ 1 8 1 ~+ 1 9 8 (CI, ia^lJ#-^3 }igd^lj#-^ 9 3 6 7 ~+ 3 
10 8 4 (CI, ia^J#-^4 fiSB^IJ^:^ 9 (D+ 6 3 7 ~+ 6 5 4 (^1, gfi^Ij#^ 5 ttia^J# 
■^9<?:>+9 1 5 1-93 2{;i, gB^J#-^ 6 {i@a^li#-^ 90+1 246 hi 26 

3 (d, gE^iJH-^ 7 fiia^tJS-^ 9(D+i 249~+i 266{::. ^tL-?^^^^jj;-r 5o 

l^;^^ K^C»ia^J-Cfe ^ iB^IJ#-^9<7)-|- 1 3 7 0;{»^f>-|- 1 3 8 7(7)'l3-e, 6 0 

iMMm 1 ) 

20 ia^im(DSa^iJ#-^l ~8(DT:/^-iri^^:*-y =f^^ l/:^^ K^. DNA-^^^ 
O 1 i g o P i 1 o t II (Z7T^i'-^-^Ty<^:t'r^^±m) ^fflV^T-^^LfCo 
7}N;:^:fi^n^:*-ai— hifet^lS-^^-^fife FPLC director syste 

LfCo 

25 (^®^Ml : t M L - 1 0®ei§m»J$5(im^^) 
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1 0 

g^^ijU-^l -^8(DTiy^±:y:^^V u:^-^ K^Dt h I L - l OSS^ia 

5%CO 2(D^f^TT\ 1 0 %^^m}^skm (FCS : H^M^M) ^tJ«^ 
5 ^4^K (1 0 0 u n i t/m 1 (D^:^iyV >- (G I BCOl±M) i: 1 0 0 m g / 
m 1 <Dx<> hl/^h-e^i/^- (G I BCO^t^) ) ^^;!3PLfciRPM I -16 4 0 

WLf'o :i(DU 9 3 7mm^9 6 ^ zz.fVZtU—VXZ.r X 1 0 "^/f^ni/l-^/^S 
iib\Z-WU\^fcf\k. ^/l-^— /l-^ y hTir^— h (PMA : fP^lie^^) 

10 ^ 1 0 n g /va 1 ^ /^S J: 5 i-^J!jp 1 2 H#^i#* Lfc (^>fb^^) o 

T^. JMJia^ y (PBS) T•^5fc^f^L. FCS-^Wi#iffiT-$ib(c:4 S 

(LPS : fP3tMigM) F cs^mmmmm (l p sas^a-s i o o g 

15 /m 1 ) ^« ^ ^>{c: 2 4 ^r^lit^^icttl^Co 
(B) I L- 1 0S^C7)E L I S j:S^tt±i 
^V^T\ JtIB (A) {^*3V^T^tejtt/cit*V^J^»^e>^SlLfci#«±?tl3(Z)t M 
L-10®e^, E L I S A{z:J; "Q^fiLfCo 

5 0 1 I L— 1 O^y^a — t-/^^5L^ ( 1 M g /^m 1 0 . 1 M N a 2 
20 H P O 4 pH9:Pharmingen \±M) 9 6 y^::7° 1/— b ( s u m 

i t omo H- t y p e) IZ:^J!JPL. 4:°C\ZXl^^WLW.\^tz."ik. 2 0 0 /i 1 (7) P 
BST (0. 0 5% (V/'V) Tw e e n - 2 0 ?r-^tpP B STM iHlgfcrl^L/Co 
#^#^6^Pi^^^P;5CYc:i6{^. Blocking buffer (1 %B S A^^tp 
PBS) ^#we 1 \ \Z.2 0 0 n X-T-^WiWl.. ^tUJ^^T 3 0 ^^i^Cg Lfc^. 2 
25 O O Ai 1 <7)P B S T-T?3 lHli!5fe#Lycio ^{^^ 1 0 0 M 1 COB 1 o c k i n g bu 
f f e r/Twe en (0. 05% (V/V) Twe e n-2 0 <lr-^tpB 1 o c 
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1 1 

king buffer) -t?#fRL/c±iE (A) (Dmmim^hu^i^t^mm±mR 

2 0 0 fi \<DPB ST-e4lHll5fe?^LfCoB locking buffe r/Twe 
e nmm^J: «9 O. 5 // g/m 1 Lfc I L- 1 0^7 n 

5 (Pharminge n^±0) el 1 1 0 0 // 1 jgs^P 

idTlH^rH^jJifeeb^C^, 2 0 0 1 (75PB ST-C6|n]?5fc#-LfCo $^(-. Bio 
eking buffer /Tw e e ni^?^-eO. 5 fi g/m 1 {C^S LfcT t'v' 
:^drt^^'— if (Pharminge nt±M) e 1 UCl 0 0 /i 1 ^ 
mi-s ^Ui^X 3 0:^McmVt^^. 2 0 0 M 1 (7)PB ST-e8lH]j5fci^LfCo 50 
10 jt/ 1 (7)TMB (3, 3', 5, 5 ' -T h 9 ?^ ^/l-^l^i^i^ly) substra 
t e (G I BCOttS^) ^we 1 1 {C:^;!JPL> ^mcX3 O^Wcmhfcmi. RfS 
#^-lli^Ji LT. 5 0/1 I (DIM y V^^^JUL, 4 5 0 nmX(Dm.^&^mmL 

15 -^1-7) (^iL-iose (D^mMPm^\-ts ^mm^itmm i iz.it-<x . 
coif'Tfi. ia^ij#-§-3 >m^m-^4 >iB^ij#-^6 >ga^ijii-^i >mn^^5>m 

m^(Dmm.^^m^np\-r^::t^'^x^^rcib. i l-i om&^mmtt^^m 

25 f^ttt^^S. ^J^f^T hf— tt^JtlJ^. r Wl'^-tt^/t^.iL, SLE. E B 
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si * gs H 

1. t h^i^iJ' — n-r^i/- 1 0 ( I L- 1 0) SS^^i— K-r5^fe#:DNA 

5 mw-r^. TIB (A) ~ (G) <Dv^-r;}^^^l^^;^±(Dia^|J^Sr^tf;L^t^<I#mt-r'5 

(A) 1 iz.mm(Dnm 

(B) iB^iJS-^ 2 {;i|a«ccoiB^iJ 
(c) ifi?iJS:-^3{;iiB«c<^@a?'J 

10 (D) mmm-^4\z.mm(Dmm 

(E) ga^j#-^5{3iiam(Dia^j 

(F) mm^6\z.mm(DMm 

(G) ia^ij#-^7{;iia«c9ga^ij 
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El 1 




(luj/au)30ffi5S 01-11 
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mn^-^ : 1 

Uim(D-^^ : 18 

mn(Dm : mm 
5 m(Dm : 

T>^iri/;=?. : YES 

ifl^lj<^#t^ : la^lj^-^ 9 0+176 ;6^f5+193 (c:>^fJ^? 

10 ga^ij 

AGAAAGTCTTCACTCTGC 



mm^ : 2 

ia^lj<7)ft$ : 18 

15 m^ii(Dm : 

: m<Dmm dna 

Tl^=1^^>P^ : YES 
20 Bfi^iJ(7)i|#i!( : gfi^lJS-^ 9 (D+181 ^5+198 (Zl^J^: 

TTGAAAGAAAGTCTTCAC 



SE^US-^ : 3 
25 ga?IJ<^ft$ : 18 

ga^ij(^)^ : mm 
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i^m(Dmm : i&cDmm: dna 

T:^^-fei/;^ : YES 
5 ia^lJC0#i^ : ifl^lJH^ 9 (75+367 b+384 

GGTCTTCAGGTTCTCCCC 
10 ia^lj<7)ft$ : 18 

iB^ijtT)^ : mm 

^m<Dmm : ftiK^);^^ dna 

15 T:^^±>::^ : YES 

gfi^lJ(7)it#||Jr : ga^lj#-^ 9 (D+637 i'x^i^? 

CTGGGTCAGCTATCCCAG 

20 ia^lj#^ : 5 

Bd^lJ<Z)S$ : 18 

25 iE^J(7)ffi!^ : mcDmm -^fiJc DNA 
Ti/^-fer^^;^ : YES 
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GCTTGGAATGGAAGCTTC 

5 mm^ : 6 

la^ijc^ft^ : 18 

sa^jos : 
10 mncomm ^(Dmm: dna 

T i^^-fe : YES 

mn(DWW(. : gB^J#:-^ 9 09+1246 ;&^e,+1263 (c:>ttf& 

mm 

GGCTGGTTAGGAACTCCT 

15 

ia^lJ#-^ : 7 
iB^IJ(^S$ : 18 

ia^joM : mm 

20 h/J^n-^— : ac^t^t 

ga^ij(^a^ : i\iL(Dmm dna 

Tly=f-^l^7. : YES 

Bd^lJ<7)#^ : gfl^lj#-^ 9 (7)+1249 t>^h^\2'6^ \Z.^1^- 
25 CCAGGCTGGTTAGGAACT 
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mm^ : 8 

mn(DM^ : 18 

mmm : mm 
m<DWc : -^m 

mm(Dmm ■. m(Dmm dna 

T:/^iri/^ : YES 

Sa^J(^#m : -^^7;=^ IL-IOS filter 
10 AGGTCCTGGAGTCCAGCA 

gS^lJ^-^ : 9 
mm<DA^ : 1601 

w.m(Dm : 

15 ^(^)?^ : 

Sa^lJ<7)ffi^ : cDNA 
T>=^±>P^ : No 

ia^J<^#t!K : t h lL-10m&(D cDNA 

20 ia^ij 

AAACCACAAG ACAGACTTGC AAAAGAAGGC ATGCACAGCT CAGCACTGCT CTGTTGCCTG 60 

GTCCTCCTGA CTGGGGTGAG GGCCAGCCCA GGCCAGGGCA CCCAGTCTGA GAACAGCTGC 120 

ACCCACTTCC CAGGCAACCT GCCTAACATG CTTCGAGATC TCCGAGATGC CTTCAGCAGA 180 

GTGAAGACTT TCTTTCAAAT GAAGGATCAG CTGGACAACT TGTTGTTAAA GGAGTCCTTG 240 

25 CTGGAGGACT TTAAGGGTTA CCTGGGTTGC CAAGCCTTGT CTGAGATGAT CCAGTTTTAC 300 

CTGGAGGAGG TGATGCCCCA AGCTGAGAAC CAAGACCCAG ACATCAAGGC GCATGTGAAC 360 
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TCCCTGGGGG AGAACCTGAA 
CCCTGTGAAA ACAAGAGCAA 
GAGAAAGGCA TCTACAAAGC 
TACATGACAA TGAAGATACG 
5 CATAAATTAG AGGTCTCCAA 
GAGAAACCTT ATTGTACCTC 
TTTCTATTTA TTTACTGAGC 
TTTTTTCAAT ATTTATTATT 
TGGTATTTGA GTGTTTTAAG 

10 TTGGGGAGCC AACAGAAGCT 
TTTTCCCTGA CCTCCCTCTA 
AAATACTCTT AGGAAGAGAA 
CTCGGAGGGA TTCCCCTAAC 
CTTGTTATTT ATAACAACCT 

15 ATCCCAGCAC TTTGGGAGGC 
GCCTGGTCAA CATGGTGAAA 
TGGCGCGCAC CTGTAATCCC 
AGGAGATGGA AGTTGCAGTG 
GCAAGACTCT GTCTCAAAAA 

20 TTTAACTAGA ATTTATTCAA 
AGATTTTAAT TTTGAATAAA 



GACCCTCAGG CTGAGGCTAC 
GGCCXJTGGAG CAGGTGAAGA 
CATGAGTGAG TTTGACATCT 
AAACTGAGAC ATCAGGGTGG 
AATCGGATCT GGGGCTCTGG 
TCTTATAGAA TATTTATTAC 
TTCTCTGTGA ACGATTTAGA 
TTCACCTGTT TTTAAGCTGT 
ATAAATTATA AGTTACATAA 
TCCATTCCAA GCCTGACCAC 
ATTTATCTTG TCTCTGGGCT 
ACCAGGGAGC CCCTTTGATG 
CTCATTCCCC AACCACTTCA 
AAATTTGGTT CTAGGCCGGG 
TGAGGCGGGT GGATCACTTG 
CCCCGTCTCT ACTAAAAATA 
AGCTACTTGG GAGGCTGAGG 
AGCTGATATC ATGCCCCTGT 
AATAAAAATA AAAATAAATT 
TTCCTCTGGG AATGTTACAT 
TAAATGTATC TTATTCACAT 



GGCGCTGTCA 


TCGATTTCTT 


420 


ATGCCTTTAA 


TAAGCTCCAA 


480 


TCATCAACTA 


CATAGAAGCC 


540 


CGACTCTATA 


GACTCTAGGA 


600 


GATAGCTGAC 


CCAGCCCCTT 


660 


CTCTGATACC 


TCAACCCCCA 


720 


AAGAAGCCCA 


ATATTATAAT 


780 


TTCCATAGGG 


TGACACACTA 


840 


GGGAGGAAAA 


AAAATGTTCT 


900 


GCTTTCTAGC 


TGTTGAGCTG 


960 


TGGGGCTTCC 


TAACTGCTAC 


1020 


ATTAATTCAC 


CTTCCAGTGT 


1080 


TTCTTGAAAG 


CTGTGGCCAG 


1140 


CGGGGTGGCT 


CACGCCTGTA 


1200 


AGGTCAGGAG 


TTCCTAACCA 


1260 


PA AAA ATTAP 




LoZU 


CAAGAGAATT 


GCTTGAACCC 


1380 


ACTCCAGCCT 


GGGTGACAGA 


1440 


TGGTTCTAAT 


AGAACTCAGT 


1500 


TGTTTGTCTG 


TCTTCATAGC 


1560 


C 
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